The Toll-like receptor (TLR) genes are a conserved family of genes central to the innate immune response to 27 pathogen infection. They encode receptor proteins, recognise pathogen associated molecular patterns 28 (PAMPs) and trigger initial immune responses. In some host-pathogen systems, it is reported that genetic 29 differences, such as single nucleotide polymorphisms (SNPs), associate with disease resistance or 30 susceptibility. Little is known about TLR gene diversity in the European badger (Meles meles). We collected 31 DNA from UK badgers, carried out PCR amplification of the badger TLR2 gene and exon 3 of TLR4 and 32 determined DNA sequences for individual badgers for TLR2 (n=61) and TLR4 exon 3 (n=59). No polymorphism 33 was observed in TLR4. Three TLR2 amino acid haplotype variants were found. Ninety five percent of badgers 34 were homozygous for one common haplotype (H1), the remaining three badgers had genotypes H1/H3, H1/H2 35 and H2/H2. By broad comparison with other species, diversity in TLR genes in badgers seems low. This could 36 be due to a relatively localised sampling or inherent low genetic diversity. Further studies are required to 37 assess the generality of the low observed diversity and the relevance to the immunological status of badgers. 38 39
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Other studies have shown links between TLR variation and risks of cancer (Gomaz et al., 2012) , diabetes (Liu et 48 al., 2012) , asthma (Schwartz and Cook, 2005) and TB (Zhang et al., 2013) in humans.
49
TLR genes are conserved throughout evolution (Lu et al., 2008) and homologues are found across a wide 50 range of species (Vasselon and Detmers, 2002) . The proteins that they encode have two broad domains; an 51 extracellular Leucine Rich Repeat (LRR) domain which recognises and binds certain pathogen associated 52 molecular patterns (PAMPs) and an intracellular Toll-Interleukin receptor homology domain (TIR). The LRR 53 displays variability which is thought to be driven by an evolutionary arms race with invading parasites and 54 pathogens (Roach et al., 2005) . The TIR domain is highly conserved and functions to deliver intracellular signals 55 triggering an innate immune response. Studies on TLR variation have found a higher degree of variation within 56 the LRR domains, some of which appears to be generated by positive selection on amino acid diversity (Jann et 
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TLR population studies are of increasing interest for analysis of broad host responses to disease. This is 62 particularly the case in humans but relevant equivalent data is sparse in wildlife species. To the best of our 63 knowledge, there are no reported studies of TLR variation in European badgers (Meles meles) and there are no reported DNA sequences of TLRs from this species. An investigation into badger immune molecules is pertinent 65 in the context of the role of the badger in the perpetuation of bTB in cattle in the UK and Republic of Ireland 66 (Krebs et al., 1997; Bhuachalla et al., 2015) . TLR 2 and TLR 4 recognise glycosyl-phosphatidyl-inositol (GPI) the present study, we set out to investigate TLR2 and TLR4 genetic diversity in the European badger using a 71 sample of animals from a well-studied population at Woodchester Park, in south-west England, alongside 72 geographically distinct badgers from other UK locations.
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For DNA extraction, blood samples were collected from 54 badgers captured as part of a long-term capture- 
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As no badger TLR gene information was available, primers suitable for TLR2 and TLR4 amplification from 
